reported the production of phosphorylcholine and a diglyceride by Clostridium welchii, while Bard and McClung (1948), among others, have shown the presence of lecithinases in additional members of the clostridia. Felsenfeld (1944) reported that the vibrios with which he worked hydrolyzed lecithin. Quantitatively different rather than qualitatively different end products were produced by his organisms in the hydrolysis of the ester. Cohmer (1948) , Knight and Proom (1950) , and McGaughey and Chu (1948) have shown the value of lecithinase in the classification of some of the aerobic, mesophilic sporeformers; and for one of this group, Bacillus cereus, Bond and Colmer (1950) and Chu (1949) (Colmer, 1948) was used as the solid medium.
A variation of the egg yolk suspension of van Heyningen (1941) was prepared by adding 40 ml of the yolks to 560 ml of sterile physiological saline. The medium was agitated and then tubed aseptically in 20 ml amounts. The sterility of the medium was checked by incubation before its use.
Tests with whole eggs made use of the procedures given before (Colmer, 1948) . Phosphorylcholine was made by the action of B. cereus on the lecithin in egg yolk suspension. A 1 ml saline suspension of cells from a 24-hour old agar slant of the organisms was inoculated into 600 ml of egg-yolk suspension contained in a separatory funnel, and incubated at 37 C for 5 days. The liquid portion underlying the characteristic curd was drawn off and repeatedly filtered through macerated filter paper. The pH of the filtrate was brought to 7.2, Seitz filtered, and then tubed aseptically.
All inoculations of the varied media were made by using the cells from 24-hour old agar slant cultures. Incubation was at room temperature, approximately 25 C. The degree of lecithinase activity of the organisms was judged by the zone of precipitation about the colony on the egg yolk agar, the hardening of the yolk of the whole egg, and the curd formed in the egg yolk suspension.
Free phosphorus was detected by the method of King (1932) . The presence of choline was determined by the use of the Florence reagent as described by Booth (1935) . The medium of Wood and Keeping (1944) and the technique of Wood and Baird (1943) served to determine the production of trimethylamine. Table 1 gives the results of the tests made on the egg yolk agar, whole eggs, and egg yolk suspension.
RESULTS AND DISCUSSION
It will be noted that for those organisms capable of acting upon the egg yolk complex it made little difference whether the agar substrate, the whole egg, or the egg yolk suspension was used to demonstrate the activity. An organism capable of producing a marked precipitate on the agar substrate was also capable of forming a deep curd layer in the egg yolk suspension. The action upon the yolk of the. whole egg, however, did not in every case conform with this relationship. S. marcescens, strain UT, for example, which did not show a marked zone of precipitation on the agar substrate did give a very hardened yolk in the egg, and S. Figures 1 and 2 illustrate the activity of some members of the genus Serratia on egg yolk agar. It can be seen that although this medium does not serve to differentiate between the representatives of S. marcescens, S. anoliuim, and S. plymuthicum it does show that S. kilensis, S. indica, strain CU37, and S. marcescens, strain TU, are markedly different from the others in their action on the egg-yolk complex. The differences exhibited by S. indica, strain CU37, and S. indica, strain K5, on this medium were also manifest in the other substrates. It is worthy of note that the precipitate in the egg yolk agar may not be indicative or a specific lecithinase since B. cereus, which produces lecithinase "D", and S. marcescens, strain 1377, a lecithinase "C" producer, both gave heavy precipitates.
When egg yolk suspensioni was used, it was observed that a curd was formed at the surface of this medium in 1 to 3 days by those organisms which were capable of liberating choline from the egg yolk complex. It was further noted that the presence of choline could not be detected for at least 5 to 7 days after the inoculations were made or approximately 4 days after the formation of the curd.
Since the periodide test for choline is quite sensitive (Rosenheim, 1905) , one may assume that the first evidence of lecithinase activity (curd formation) is brought about by an agent that does not simultaneously yield choline. At present the enzyme, or enzymes, concerned is not known.
Of the S. marcescens strains studied only two, HY and TU, varied markedly from the others. Strain TU did not fit the reactions of the others and should be grouped with S. indica, strain CU37. Strain HY was the only late curd forner and choline producer. This organism required approximately one week of incubation before it brought about the formation of a curd. Choline was demonstrated on two different occasions after 11 days of incubation; in one test period choline was detected on the 14th day following inoculation.
None of the S. plymuthicum strains studied showed any differences in their ACTION OF SERRATIA ON EGG YOIK COMPLEX action on any of the substrates except that K7 was quite mucoid when grown in the egg. S. anolium, strain 6065, was indistinguishable from the S. plymuthicum strains. The two organisms, S. havanie8is, strain 4001, and S. rosea, strain 271, once placed in the genus Serratia, had no action on the egg yolk complex of the substrates. Their lack of a lecithinase together with their failure to give biochemical tests characteristic of the genus fully justifies their exclusion from this group.
S. kilensis was practically inert toward all egg yolk complex substrates. The two strains of S. indica, strains K5 and CU37, did not act on the egg yolk complex in the same manner. Insofar as the visual changes on the egg yolk substrates and the production of choline are concerned, S. indica, strain K5, is more closely related to S. marcescens than to S. indica, strain CU37. Fuller and Horton (1950) , after an attempt to correlate their isolate with S. marcescems and S. indica, stated, ". . . it is doubtful whether S. indica is really distinct from S. marcescens." The S. indica strain used in their tests was N.C.T.C. (1928) found that fermentation products of S. indica, strain K5, were not identical with those of typical S. marcescens strains. Table 2 shows further differences between some members of the genus.
When phosphorylcholine was used as the substrate, no lecithinase "C" producer was capable of liberating choline. However, S. marcescens, strain TU, and S. indica, strain CU37, were capable of liberating choline from the medium with an attendant increase in inorganic phosphorus. Apparently lecithinase "C" is unable to catalyze the hydrolysis of phosphorylcholine. S. marcescens, strain TU, and S. indica, strain CU37, while lacking lecithinase "C", did possess an enzyme capable of splitting the compound into its component parts. It is noteworthy that S. marcescens, strain 4013, was the only organism capable of acting on phosphorylcholine at another point. It produced trimethylamine from phosphorylcholine without a prior split of the compound into phosphorus and choline. S. marcescens, strain 4013, was capable also of producing trimethylamine from choline, and the odor of trimethylamine was always detected when the egg yolk complex substrates were used in the other tests. Studies are continuing with certain representative species to learn of their action upon lecithin and the fragments of it (lysolecithin, glycerylphosphorylcholine, and phosphorylcholine) to correlate substrate hydrolysis with the presence or absence of specific enzymes in the armamenta of these bacteria.
SUMMARY
Lecithinase "C" activity was exhibited in an egg yolk suspension by Serratia marcescens, strains LSU1, LSU2, 1377, HY, WVU, UT, and 4013; S. indica, strain K5; S. plymuthicum, strains K7, MW, 261, LSU3, and LSU4; and S. anolium, strain 6065.
The organisms which produced lecithinase "C" did not, at the same time, give an increase in inorganic phosphorus in the menstruum. It is felt that this fact precludes the possession of lecithinase "D" by these organisms.
S. marcescens, strain TU, and S. indica, strain CU37, produced an enzyme capable of catalyzing the hydrolysis of phosphorylcholine into choline and phosphoric acid.
One organism, S. marcescens, strain 4013, had the ability to produce trimethylamine from phosphorylcholine without liberating choline or inorganic phosphorus.
S. kilensis, strain CK6, did not act upon the egg yolk complex.
